Summary.-The presence of a mononuclear cell reaction to 41 gestational choriocarcinomata, 10 invasive moles and 13 malignant trophoblastic teratomata has been investigated. The intensity of the reaction was graded; there was a significantly better response to therapy and survival rate in those with a " severe " cellular reaction than in those with a " mild " reaction to gestational choriocarcinoma. The pathological and clinical features of invasive moles showed no relationship with the cellular reaction to the tumour. The cellular reaction to trophoblastic teratomata was generally poor but there was a marked cellular reaction to the tumour of one patient who has enjoyed a sustained remission.
Summary.-The presence of a mononuclear cell reaction to 41 gestational choriocarcinomata, 10 invasive moles and 13 malignant trophoblastic teratomata has been investigated. The intensity of the reaction was graded; there was a significantly better response to therapy and survival rate in those with a " severe " cellular reaction than in those with a " mild " reaction to gestational choriocarcinoma. The pathological and clinical features of invasive moles showed no relationship with the cellular reaction to the tumour. The cellular reaction to trophoblastic teratomata was generally poor but there was a marked cellular reaction to the tumour of one patient who has enjoyed a sustained remission.
The relationship of cellular reaction and response to treatment with other histological and clinical features was examined. With the exception of a positive correlation between the degree of vascular invasion and response to treatment, none was found.
It is suggested that an infiltrate of mononuclear cells in gestational choriocarcinoma is probably a response to the presence of tumour antigens. The infiltrate favourably affects the response to chemotherapeutic agents, suggesting that it contributes to tumour cell death and it may be interpreted as an immunological response directed at tumour rejection.
THE results of a preliminary investigation into the cellular reaction in choriocarcinoma were presented in a previous paper (Elston, 1969) . Contrary to previous reports (Hackett and Beech, 1961; Jliya, Williamson and Azar, 1967 ) a band of mononuclear cells around tumour masses was commonly present.
In view of this, and the growing recognition of the importance of immunological factors in trophoblastic neoplasia (Bardawil and Toy, 1959;  Billingham, 1964 Billingham, , 1967  Bagshawe, 1967a Bagshawe, , 1969  Park, 1971 ) a more comprehensive study was carried out on all available material from patients with gestational choriocarcinoma. The purpose was to assess the relationship between cellular reaction and other histological and clinical factors in malignant trophoblastic disease. Invasive moles and teratomatous trophoblastic tumours were also examined in similar fashion.
MATERIALS AND METHODS
Surgically removed material from 41 patients with gestational choriocarcinoma, 10 patients with invasive mole and 13 patients with malignant trophoblastic teratoma (10 males and 3 females) was examined histologically.
The diagnoses were made from clinical, hormonal, radiological and histological evidence. The histological criteria used for the diagnosis of choriocarcinoma and invasive mole have been described in detail previously (Elston, 1970) . For the diagnosis of malignant trophoblastic teratoma in the male patients, the criteria of Collins and Pugh (1965) were used; the 3 female patients had ovarian teratomata which morphologically resembled choriocarcinoma, and there was no evidence of a relationship with a gestation. The sites examined are shown in Table I The discrepancy between the tiumber of sites examined and the number of patients is explained as follows: in the surgical material, in 3 cases both the primary and a metastasis were examined (in lung in 2, in vagina in 1); in 1 invasive mole both the uterus and retroperitoneal tissue were examined; and in 1 of the female teratomata bath the ovarian primary and a liver metastasis were examined. gestational choriocarcinoma, pyroninophilic cells were identified by staining sections by the methyl green-pyronin method. Where necessary multiple blocks and serial sections were examined. To avoid bias, all the material was assessed without knowledge of clinical details and with slide numbers and names masked.
Clinical details
A. Choriocarcinoma.-The age range of the 41 patients was 17-56 years and the number of known antecedent gestations in each case ranged from 1 to 5 (Table II) . The type of gestation immediately preceding the development of choriocarcinoma is shown in Table III . In 2 patients the last known gestation had been many years previously and in such cases it is often impossible to 
Therapy
A variety of therapeutic methods were used, including surgical excision of primary and metastatic tumours, ionizing radiation and chemotherapeutic agents; these methods have been fully described elsewhere (Bagshawe, 1963 (Bagshawe, , 1967b (Bagshawe, , 1969 tbMA Relation between cellular infiltrates and response to treatment A cellular reaction around tumour masses was found in 38 of the 41 patients with gestational choriocarcinoma. In one patient in whom material was obtained both before and during treatment with chemotherapeutic agents, the former showed a slight and the latter a marked reaction; this patient was excluded from the statistical analysis since she could not be assigned to any one group. The intensity of the cellular infiltrates to tumours at different sites in the remaining 40 patients is shown in Table IV . Since there was a clear difference between the slight and moderate infiltrates 2 main reaction groups were formed, by combining the " nil " and " slight " infiltrates into a "mild" reaction group, and the " moderate " and " marked " infiltrates into a " severe " reaction group.
In order to test whether the intensity of the cellular reaction had any effect on response to treatment, 2 groups of patients were considered-those apparently in complete remission at the time of the study and those who ultimately died. It was difficult to find acceptable criteria for the " complete remission " group of patients, since only 25 patients had survived for 5 years or more, and the longest individual follow-up was 13 years. However, all observed relapses in the patients treated in the unit at Fulham Hospital, both in those who died and in those still alive, had occurred within 6 months of the end of the preceding course of therapy (BagFisher's exact test showed that the difference between the 2 groups in the number of survivors was highly significant (P = 0.0001).
Two potential sources of bias in the above results were next investigated; the effect of examining material obtained during treatment with chemotherapeutic agents and the possibility that the reaction (Bagshawe, 1968; Lala, 1971) . Theoretically it is possible that the greater the degree of necrosis observed in sections of choriocarcinoma, the higher the spontaneous cell death rate and the better the prognosis. An attempt was made to measure the ratio of histologically preserved tumour to necrotic tumour in suitable specimens. However, much of the apparently necrotic tissue in the tumours is admixed blood and fibrin and it was not possible to obtain accurate measurements. This part of the investigation was therefore not pursued.
(b) Ratio of syncytiotrophoblast to cytotrophoblast.-Morphological studies (Pierce and Midgeley, 1963) have shown that syncytiotrophoblast is formed by fusion of cytotrophoblast cells, and it can be assumed that the proliferative potential resides in the cytotrophoblastic elements. Sutherland (1951) (Dunnill, 1968) (c) Degree of vascular invasion by tumour.-Choriocarcinoma has no integral vascular stroma, and the tumour invades the vasculature of the host in the same way as normal trophoblast. A consequence of this vascular permeation is the ease with which haematogenous metastasis takes place, and it is possible that the degree of vascular invasion is a factor in the response of patients to treatment. Sections from 21 cases were examined to assess the proportion of tumour in maternal vessels and 3 categories were allocated. In Grade 1 tumour was found only in occasional vascular sinuses at the periphery of the tumour. In Grade 2 tumour extended into several vessels at the periphery, with small local satellite lesions. Tumours were placed in Grade 3 when many vessels around the periphery contained tumour and there were many embolic lesions throughout the adjacent tissue. There were 3 Grade 1 cases, 10 in Grade 2 and 8 in Grade 3.
Assessment of clinical factors
The clinical factors having a possible bearing on response to treatment were considered to be maternal age, gravidity, the type of antecedent gestation, the time interval between antecedent gestation and diagnosis and the distribution of metastases at diagnosis (Tables II and III and Clinical Details section).
Relationship of cellular reaction and response to treatment with other histological and clinical factors Each of the histological and clinical factors was tested for significance against cellular reaction and response to treatment. The only factor found to influence prognosis was the degree of vascular invasion by tumour (Table IX 
DISCUSSION
The cells which make up the infiltrate seen in these cases of choriocarcinomalymphocytes, macrophages and plasma cells-are recognized as having a role in cell mediated immune mechanisms such as delayed hypersensitivity reactions (Waksman, 1960) and solid allograft rejection (Gowans, 1965) . The presence of such cells, which include many with pyroninophilic cytoplasm, termed " immunoblasts " by Dameshek (1963) and Mellors (1966) (Beer, Billingham and Yang, 1972) . Similarly, antigens associated with transformation to the malignant state may be expressed (Laurence and Neville, 1972) and choriocarcinoma is neither more nor less likely than other tumours to have such antigens. It is interesting that similar cellular infiltrates to those seen in choriocarcinoma have also been described in other tumours, for example, in carcinoma of the stomach (Black, Opler and Speer, 1954) , carcinoma of the breast (Berg, 1962; Black, Opler and Speer, 1956; Hamlin, 1968) , malignant melanoma (Cochran, 1969) and neuroblastoma (Lauder and Aherne, 1972) . Thirdly, since choriocarcinoma is a malignant allograft (Dowling, 1957; Hirsch, 1962) it may also exhibit individual-specific or transplantation antigens, inherited from the male parent of the antecedent conception. It has been shown that choriocarcinoma may arise from conceptions which are Rh or ABO incompatible with the host and that the antecedent conception is usually HL-A incompatible with the host (Lawler, Kouda and Bagshawe, 1971 ; Lewis and Terasaki, 1971) .
The ability of choriocarcinoma to grow despite the genetic potential for strong antigenic differences with the host may be analogous with the survival of the mammalian foetus. Indeed, there is much evidence to suggest that the success of the foetus is dependent on the characteristics of the trophoblast and it seems evident that trophoblast is relatively deficient in the expression of individual specific antigens (Bradbury et al., 1969; Currie and Bagshawe, 1967; Currie, van Doorninck and Bagshawe, 1968; Haskova, 1962; Kirby et al., 1964; Simmons and Russell, 1962) . Now if the cellular reactions described above are an attempt at tumour rejection it might be expected that a marked reaction would be associated with a better response to treatment. The mean followup from diagnosis for these cases is only 5 years and the longest survival is 13 years, but late relapses have not so far occurred. By using an arbitrary period of at least 1 year's freedom from recurrence as indicative of a " cure " it was (Table V) . Even when 2 potential sources of error were excluded, the effect of examining material obtained during treatment with chemotherapeutic agents and the possibility that the reaction to metastases was nonspecific, the difference in survival was still significant (Table  VI) . Thus the presence of a " severe " cellular reaction to gestational choriocarcinoma is related to a favourable response to treatment, a finding which holds good even when primary tumours which were removed before chemotherapy are considered alone.
Despite their histological similarity, the response to treatment of teratomatous choriocarcinoma is much poorer than that of gestational choriocarcinoma. A comparison of the cellular reaction in the 2 types shows a much greater proportion of gestational choriocarcinoma in the " severe)" reaction group (Tables VII and   VIII , 50% compared with 15%). These findings suggest that there are fundamental biological differences between gestational and teratomatous choriocarcinoma and in particular teratomatous choriocarcinoma lacks the genetic basis for expressing individual specific antigens. It is also interesting that the only prolonged survivor in the teratomatous cases has been a male patient with a marked cellular reaction to his tumour.
As part of the assessment of the significance of the cellular infiltrates, other histological and clinical factors were examined. No relationship was found between syncytiotrophoblast: cytotrophoblast ratio and patient survival or cellular reaction. This lack of correlation suggests that the histological differentiation of the tumour may not be important in the natural history of choriocarcinoma and our evidence does not support Sutherland's (1951) Breyere (1964) proposed that choriocarcinoma might result from induced immunological tolerance to paternal antigens. Scott (1962) (Bagshawe, 1968) and immunological responses may be supposed to contribute to the overall rate of death in the tumour cell population.
Our failure to find a strong correlation in the present study between prognosis and the time interval from the antecedent gestation to the start of treatment is somewhat surprising in view of previous findings. When this time interval is less than 3 months the death rate is about 5%
whereas when the interval is more than 1 year the death rate exceeds 40 % (Bagshawe, 1969) . The discrepancy here is attributable to the fact that the present series is selected heavily towards those patients with advanced disease who required hysterectomy, thoracotomy or laparotomy.
In conclusion, the results from this study suggest that an infiltrate of mononuclear cells in gestational choriocarcinoma probably occurs in response to the presence of tumour antigens. The generally favourable effect of an infiltrate on the natural course of the disease and the response to chemotherapy suggest that it contributes to tumour cell death. It may be regarded as an immunological response directed at tumour rejection.
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